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^ Semiconductor integrated Circuits 


Semiconductor integrated circuits (SOLID CIRCUIT® semiconduc¬ 
tor networks) are complete electronic circuits fabricated within 
monolithic bars of silicon, using diffusion techniques to form tran¬ 
sistor, diode, resistor, and capacitor elements. Up to 82 such 
elements are available in a single network bar. The elements 
needed for a particular circuit are interconnected by depositing a 
metallic lead pattern over the oxide-protected surface of the bar, 
making contact only where “windows” are left in the oxide. 

Advantages of using TI integrated circuits include lower system 
cost, improved system reliability, and reduced size, weight and 
power consumption. These benefits have been proved in hundreds 
of equipment applications ranging from the deep-space probe of 
NASA’s IMP-A satellite to NAA/Autonetics’ Minuteman II guid¬ 
ance system to Zenith’s Micro-Lithic* hearing aid. 

Tl pioneered integrated-circuit technology, filing basic patents in 
the field as early as 1959. These patents were assigned to TI in 
1964. Today, TI oflfers you the broadest line of semiconductor 
integrated circuits in the industry—more than 125 standard digital, 
linear, and memory networks. 

Special circuits for your particular application can be custom de¬ 
signed by TI’s large and experienced engineering staff, In its 
digital line, TI has demonstrated competence in all the various 
logic configurations — TTL, DTL, RCTL, RTL, ECU, and DCTL 
and presently uses several types of silicon planar structures. 

Features of Tl s linear circuits include wide frequency response, 
high gain, and high common-mode rejection ratios. The linear cir¬ 
cuit bars have been designed to facilitate construction of special 
linear circuits by using the Master Slice technique. 

V With this broad technical capability, TI can provide the optimum 
combination of circuit structure and package to solve your design 
problem. Large, advanced manufacturing facilities are available to 


handle anything from prototype to high-volume requirements. 

For additional information on any of the networks included in this 
bulletin, or for information on special circuits, contact your local 
TI Sales Engineer. His address and telephone number are listed 
on the back cover. Most networks are available off-the-shelf from 
your local TI distributor. 


MULTI-FUNCTION APPROACH REDUCES SYSTEM COST, IMPROVES RELIABILITY 


Network Package Content 

Single Gate 

Dual Gate 

Triple Gate 

Quad Gate 


t_1 


Ch 

-r 

3r 

Drf 

Value to User 

$5 

$10 

$15 

$20 

Relative Network Manufacturing Cost 

1,0 

1.1 

1.2 

1.2 

Cost per Circuit Function to User 

$10 

$5.50 

$4.00 

$3.00 


TI’s multi-function approach to 
network design and fabrication 
is extensively used. Since sev¬ 
eral circuits can now be built 
simultaneously in a single bar 
with only a nominal cost 
increase over that required to 
build one circuit, the cost-per- 
function can be reduced by a 


substantial percentage — up to 
70 percent in some cases. Other 
multi-function advantages in¬ 
clude fewer packages to handle, 
fewer external interconnections, 
fewer circuit boards, and less 
back-panel wiring — plus sig¬ 
nificantly improved system 
reliability. 


*Zenith trademark 
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B High-speed saturated logic, low power dissipation 
* High noise margin, high fan-out 
■ Excellent capacitance-driving capability 
S Multiple circuit functions per package 

m Two versions for application in military and industrial environments 
I Standard TO-84 flat package (optional plug-in package for Series 74) 




Series 54 and 74 TTL Digital Integrated Circuits 


TYPICAL CHARACTERISTICS 


Parameter 

Basic Gate 

Flip-flop 

Propagation delay 

13 nsec 

40 nsec 

Power dissipation 

10 mw 

60 mw 

Fan-out 

10 

10 

D-c noise margin 

1 V 

1 V 

Supply voltage 



Series 54 

4.5 to 5.5 V 

4.5 to 5.5 V 

Series 74 

4.75 to 5.25 V 

4.75 to 5.25 V 

Temperature range 



Series 54 

-55° to -bl25°C 

-55° to -bl25°C 

Series 74 

0° to -f70°C 

0° to -b70°C 


Typical circuit diagram for Series 54/74 Positive NAND gate 



Transistor-Transistor Logic (TTL) fully exploits the inherent capabilities 
of integrated semiconductor structures, and the TI NAND gate circuit 
shown above is TTL at its best. 

The multiple-emitter transistor input provides a faster turn-off time than 
other logic forms, thereby minimizing propagation delay. Because of unique 
circuit characteristics and exacting process control, propagation delays are 
almost independent of temperature and loading. 

The output stage of the circuit provides low line-termination impedance 
in both logical “0” (12 ohms) and logical “1” (100 ohms) states. This 
contributes to low propagation delays and preserves undistorted waveforms 
even when driving large-capacitance loads. 

Typical noise margin for Series 54/74 integrated circuits is one volt. Guar¬ 
anteed worst-case noise margin is 400 millivolts for both logical “1” and 
logical “0” conditions. This wide margin for ground and signal-line noise 
is made possible by the strong overdrive to the output transistor and by 
the large VgE drops inherent in the small transistor geometry. 

Packages. TI’s 14" by Vs" welded 14-lead flat pack, TO-84, is standard for 
both Series 54 and 74 versions. An optional package for Series 74 is TI’s 
new 16-pin plug-in package featuring rigid pins for 100-mil grid spacings. 

NPN TRANSISTOR RESISTOR 



N N-b N P N-b 

Diffused-planar, double-epitaxial structure used for Series 54/74 networks 
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SN5450/SN7450 


Dual EXCLUSIVE-OR Gate 
with Expander Inputs 

Propagation delay—15 nsec 
Fanout — 10 

Power dissipation — 14 mw 
per gate 
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Multiple circuit functions per package 
Full saturated NAN D/NOR logic flexibility 
High fan-out 

Medium speed, medium power dissipation 

Two versions for application in military and industrial environments 

Standard TO-84 and TO-89 flat packages (optional plug-in package for Series 73) 


Series 53 and 73 Modified-DTL Digital 


TYPICAL CHARACTERISTICS 


Parameter 

Basic 

AND Gate 

Basic 

NAND Gate 

Flip-flop 

Propagation delay 

5 nsec 

30 nsec 

60 nsec 

Power dissipation 

10 mw 

10 mw 

27 mw 

D-c noise margin 

300 mv 

300 mv 

300 mv 

Fan-out 

4 

10 

10 

Supply voltage 

3 to 4 V 

3 to 4 V 

3 to 4 V 

Temperature range 
Series 53 

-55° to -1-125°C 

-55° to +125°C 

-55° to -f 125°C 

Series 73 


0° to -|-70°C 

0° to -l-70°C 



Multi-function networks. Each Series 53 and Series 73 bar contains between 
50 and 80 elements — making it possible to provide quadruple gate and 
inverter networks, dual EXCLUSIVE-OR networks, or two complete J-K 
flip-flops in a single network package. This reduces the number of networks 
required per system — reducing cost and improving reliability. Each flip-flop 
can be used either as a counter or shift register. 

Saturated NAND/NOR logic flexibility. An expandable gate, complementary 
inputs on the flip-flops, double-ended outputs, and a full family of networks 
make this the most flexible and powerful logic series in the industry. 

Low noise susceptibiiity for capacitively coupled noise is provided by the 
low line-termination impedance in both the ON (50 ohms) and OFF (50 
ohms) logic conditions. 

Large-capacitance loads are easily driven at high speeds by the low- 
impedance output stage contained in each inverting network. Waveform 
integrity is preserved for capacitance loads of several hundred picofarads. 
Two temperature ranges available. Series 53 is designed for operation over 
the full military temperature range of -55° to -|-125°C, and Series 73 is 
appropriate for limited-temperature applications (0° to 70°C) in industrial 
environments. TI’s ’A" by Vs" welded flat pack, TO-84 or TO-89, is stand¬ 
ard for both versions. An optional package for most units in Series 73 is 
TI’s new 16-pin plug-in package featuring pins for 100-mil grid spacings. 


NPN TRANSISTOR PNP TRANSISTOR RESISTOR 

B E _ C _ BE C _ 




P-TYPE 



) 

r 







N P 

N 




Triple-diffused structure used for Series 53/73 networks 
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Integrated Circuits 



SN5301/SN7301 



SN5302/SN7302 



SN5304/SN7304 


J-K Flip-flop with 
Preset and Clear 


Dual J-K Flip-flop 
with Preset 


Dual J-K Flip-flop with 
Preset and Clear 


Propagation delay — 60 nsec 
Fan-out—10 

Power dissipation — 27 mw 


Propagation delay — 60 nsec 
Fan-out — 10 

Power dissipation — 27 mw 
per flip-flop 


Propagation delay — 60 nsec 
Fan-out —10 

Power dissipation — 27 mw 
per flip-flop 



! 





*Pin numbers shown are for Series 53 10-lead networks. Series 73 networks follow the standard TO-89 numbering sequence as shown on page 29. 


(Series 53/73 continued on next page) 
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(Series 53/73 continued) 








SN535/SN7350® 

Quadruple Inverter/Driver 

Propagation delay — 30 nsec 
Fan-out — 10 
Power dissipation — 9 mw 
per inverter 





*Pin numbers shown are for Series 53 10-lead networks. Series 73 networks follow the standard TO-89 numbering sequence as shown on page 29. 
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Very high-speed unsaturated logic 
High degree of logic flexibility 

For application in large, high-speed computer systems 

Multi-function approach to system economy 

Standard TO-84 welded flat package or optional plug-in package 


Series 70 ECL Digital integrated Circuits 


TYPICAL CHARACTERISTICS 


Parameter 

Basic Gate 

Propagation delay 

5 nsec 

Power dissipation 

40 mw+ 

Noise immunity 

250 mv 

Supply voltage 

+ 1.25 V, -3.5 V 

Temperature range 

0° to +70°C 


Typical circuit for basic Series 70 gate 



These unsaturated, emitter-coupled logic (ECL) gates feature high speed, 
moderate power dissipation, excellent logic flexibility, and the multi-function 
approach to system economy. The ECL gates were specifically designed for 
large high-speed, ground-based computer systems. 

The SN7001 is a dual OR/NOR gate including two output resistors which 
may be connected to any of the four outputs. The SN7000 differs in having 
an additional pair of output resistors internally connected. Both units con¬ 
tain a 3-input and a 2-input gate. 

Principal feature is a propagation delay of only 5 nsec. The gates have both 
inverting and non-inverting outputs, allowing considerable flexibility in 
system design. Also contributing to greater design flexibility is their capability 
of performing the “Dot-OR” function at the output with up to four gates 
simultaneously. This is made feasible because of the output resistors which 
may be left unconnected when not required. Using the resistors unconnected 
results in a reduction in power consumption. 

The ECL gates are designed to operate effectively driving a 100-ohm trans¬ 
mission line. Symmetrical logical levels are +400 and -400 volts. Standard 
package is the Va-" by Vs" flat pack (TO-84). An optional package is TI’s 
new 16-pin plug-in package featuring pins for 100-mil grid spacings. 

NPN TRANSISTOR RESISTOR 



Planar diffused double-epitaxial structure used for Series 70 networks 
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Very low power dissipation, high fan-out 

Proved reliability 

Master Slice capability 

Multiple circuit functions per package 

Familiar RCTL logic design 

Standard TO-84 and TO-89 welded flat packages 




Series 51 and SIR RCTL Digital integrated Circuits 


TYPICAL CHARACTERISTICS 


Parameter 

Basic Gate 

Flip-flop 

Propagation delay 

130 nsec (S) 3 v 

65 nsec @ 6 v 

300 nsec 

Power dissipation 

2 mw (g) 3 V 

2 mw (g) 3 V 

Fan-out 

5, 25* 

4, 20* 

D-c noise margin 

200 mv 

200 mv 

Supply voltage 

3 to 6 V 

3 to 6 V 

Temperature range 

-55° to -F125°C 

-55° to -F125°C 


*with emitter-follower outputs 



This compatible line of semiconductor integrated circuits features the low¬ 
est power drain in the industry . . . typically 2 mw at 3 v. For this reason, 
Series 51 networks are ideal for missile and space applications where power 
dissipation requirements are critical. 

RCTL logic — familiar to designers — simplifies equipment design, as does 
the use of a single-phase clock. Series 51 networks have been used in sys¬ 
tems employing clock rates well above 300 kc. 

Proved reliability. More than five years of successful manufacturing 
experience, hundreds of equipment applications, and millions of hours of 
reliability testing stand behind every Series 51 network. 

Series SIR for severe-environment applications. For these applications, 
you can now specify a standard line of semiconductor networks which par¬ 
allels TI’s standard Series 51 line. You get extra assurance of reliability 
through additional testing and processing. Each Series 51R network is sub¬ 
jected to: 

• Centrifugal acceleration at 20,000 G in the Yj plane. 

• Dynamic operation, burning-in each unit at 125°C for 168 hours. 

• Radiographic inspection. 


NPN TRANSISTOR RESISTOR 

B E c 





P-TYPE 





P 

N 

N P 
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Triple-diffused planar structure employed in Series 51/51R networks 
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SN511A/SNR511 

R-S Flip-flop/Counter 
with Emitter-follower Outputs 

Fan-out 

Collector output — 4 
Emitter-follower — 20 
Power diss.— 3 mw @ 3v 
Propagation delay — 300 nsec 





( 





(Series 51/51R continued on next page) 
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(Series 51/SIR continued) 





m 








Master Slice capability. Circuit 
variations can be provided 
quickly and economically by 
changing the deposited lead pat¬ 
tern on the Series 51 Master 
Slice bar. Available are 31 cir¬ 
cuit elements, including 7 npn 
transistors, 7 diodes, 3 resistors, 
2 capacitors, and 6 R-C com¬ 
binations which can be inter¬ 
connected in scores of different 
configurations. 
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SN5161/SNR5161 


Triple 2-input 
NAND/NOR Gate 


Fan-out — 5 


Power diss. 

2 mw/gate @ 3 v 
Propagation delay — 65 nsec 

@ 6 V 








Series 51 integrated circuits 
are used in the optical aspect 
computer of NASA’s IMP sat¬ 
ellites. These units have been 
operational in space since 
November, 1963. 


I 
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High speed, low power dissipation 
r] High noise immunity 

Multiple circuit functions per package ' 

Single-ended outputs — “Dot-OR” capability 

Two versions for application in military and industrial environments 
Standard TO-84 welded flat package (Optional plug-in package for Series 1580) 

Series 7500 and 1580 DTL Digital Integrated Circuits 



TYPICAL CHARACTERISTICS 


Parameter 

Basic Gate 

Flip-flop 

Propagation delay 

25 nsec 

50 nsec 

Power dissipation 

5 mw 

20 mw 

Fan-out 

8 

7 

D-c noise margin 

750 mv 

750 mv 

Supply voltage 

4.5 to 5.5 V 

4.5 to 5.5 V 

Temperature range 



Series 1500 

-55° to -F125°C 

-55° to -f 125°C 

Series 1580 

0° to 70°C 

0° to 70°C 


Typical circuit diagram for Series 1500/1580 NAND gate 



This line of semiconductor integrated circuits provides a useful combination 
of speed, power dissipation, fan-out, and noise margin. Series 1500 is 
designed for operation over the full military temperature range of -55° to 
+ I25°C, and Series 1580 is appropriate for limited-temperature application 
(0° to +70°C) in industrial environments. The TO-84 14" by Mi" flat 
pack, welded and hermetically sealed, is standard for both versions. An 
optional package for Series 1580 is TI’s new 16-pin plug-in package 
featuring pins for 100-mil grid spacings. 

The NAND/NOR gates can be cross-coupled to form an R-S flip-flop or can 
be connected in parallel to perform “Dot-OR" logic. The buffer has the 
ability to drive loads of large capacitance at high speeds because of its 
emitter-follower pull-up section which provides a low-impedance path during 
switching. The power gate, using the same circuit as the buffer minus the 
emitter-follower pull-up section, provides an open-collector output for use 
in high-fan-out, high-power-output applications. 

The flip-flop is based on the “master-slave” concept. The master flip-flop 
stores information from its AND-gate inputs when the clock is in the high 
state, and transfers this information to the slave when the clock goes to the 
low state. The AND-gate inputs permit either R-S or J-K operation. 


NPN fRANSISTOR RESISTOR 




f P-TYPE 



N N-l- N P N-l- 


Planar diffused double-epitaxiai structure for Series 1500/1580 networks 
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SN1501/SN1581 


SN1502/SN1582 




SN1503/SN1583 


Dual 4-input Expandable 
NAND Gate 

Propagation delay — 25 nsec 
Fan-out — 8 

Power diss.— 5 mw /gate 


Dual 4-input Expandable 
Buffer 

Propagation delay — 25 nsec 

Fan-out — 20 

Power diss.— 15 mw/gate 


Quadruple 2-input NAND Gate 

Propagation delay — 25 nsec 
Fan-out — 8 

Power diss.— 5 mw /gate 



c 
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Low power dissipation with moderate speed capability 
Simple RTL logic configuration 

Choice of TO-89 flat package or TO-78 (modified TO-5) 



) 


Series 1700 RTL Digital integrated Circuits 


TYPICAL CHARACTERISTICS 


Parameter 

Basic Gate 

Register 

Propagation delay 

35 nsec 

70 nsec 

Power dissipation 

4 mw 

15 mw 

D-c noise margin 

150 mv 

150 mv 

Fan-out 

4 

3 

Supply voltage 

3 V 

3 V 

Temperature range 

-55° to +125°C 

-55° to +125°C 



This line of seven monolithic semiconductor integrated circuits combines 
low power dissipation with medium speed capabilities. The line is engineered 
and manufactured to the full-performance specifications of a sponsoring 
government agency. Compatibility is guaranteed through the full military 
temperature range of -55° to +i25°C. 

Choice of two packages. Equipment designers have a choice between the 
TO-89 flat package and a TO-78 (modified TO-5) package,with no price 
differential. The letter “A” after the type number designates units in T1 
flat packages. Type numbers without an alphabetical suffix indicate the 
8-lead TO-78 package. 

The register can be controlled either by a-c or d-c inputs. When the 
clocking input is high, control of the circuit is determined by d-c R and 
S inputs. For a-c operation, the register can be converted to a binary 
counter by simply connecting two leads externally. 

NPN TRANSISTOR RESISTOR 

C E B 



N N-f N P N-h 

Planar diffused double-epitaxiai structure used for Series 1700 networks 
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SN1730/SN1730A 



.. 

SN1731/SN1731A 



SN1732/SN1732A 




Buffer 

Propagation delay — 70 nsec 
Power dissipation — 15 mw 
Fan-out — 30 


Dual 2-input Gate 

Propagation delay — 35 nsec 
Power dissipation — 2.5 mw 
per gate 
Fan-out — 4 


Dual 2-input Expander Gate 

Propagation delay — 35 nsec 
Power dissipation — N/A 
Fan-out — N/A 






e 


Half-adder 

Propagation delay — 

70 or 105 nsec 
Power dissipation — 8 mw 
Fan-out — 3 or 4 

SN1734/SN1734A 



Register 

Propagation delay — 70 nsec 
Power dissipation — 15 mw 
Fan-out — 3 


SN1735/SN1735A 
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■ Proved reliability in Minuteman II guidance and control-system applications 

■ Multiple circuit functions per package 

■ High noise immunity 

■ Linear and memory networks also available in Minuteman Series (page 24) 

■ Standard TO-84 welded flat package 

Minuteman Series DTL Digitai integrated Circuits 



TYPICAL CHARACTERISTICS 


Parameters 

Basic Gate 

Flip-flop 

Propagation delay 

140 nsec 

250 nsec 

Power dissipation 

20-40 mw 

90 mw 

Fan-out 

12 

12 

D-c noise margin 

500 mv 

500 mv 

Supply voltage 

-1-6 V, —3 V 

4-6 V, —3 V 

Temperature range 

0° to -1-65°C 

0° to -|-65°C 


Circuit diagram for basic Minuteman Series NAND/NOR Gate 



This compatible series of semiconductor integrated circuits was designed 
by Autonetics division of North American Aviation and TI. These digital 
units, along with linear units in the same series, perform more than 93 
percent of the electronic functions in the guidance-computer section of the 
Minuteman 11 missile. 

The NAND/NOR gates are conservatively designed for medium-speed 
operation with wide noise margins. A separate clock input is included in 
two of the gates — the SN341A and SN347A. 

NPN TRANSISTOR RESISTOR 

C E B 



N N P N P 

Diffused planar/epitaxial structure used for SN337A, SN344A 


NPN TRANSISTOR RESISTOR 

B E C 



Quadruple-diffused planar structure used for SN343A, SN346A 





P-TYPE 

u 



n 

I 


P N N P N 

Triple-diffused planar structure used for SN341A, SN347A, SN359A 
NPN TRANSISTOR PNP TRANSISTOR res 
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SN341A 

7-input 

NAND/NOR Gate 
(Clocked) 



Propagation delay— 140 nsec 
Fan-out — 6 

Power dissipation — 12 mw 
CP -3v GND 




SN344A 

Triple High-level 
Inverter 

Propagation delay — 120 nsec 
Fan-out— 12 

Power diss.— 85 mw/inverter 



*Connection of lead 13 to lead 14 pro¬ 
vides a collector pull-up resistor. Two 
other inverters have this collector resistor 
internally connected. 


GND -V=-3v 

14* 13 12 11 10 9 8 



SN347A 

Dual 4-input, 

Low-level NAND/NOR Gate 
(Clocked) 


Propagation delay — 140 nsec 
Fan-out— 6 

Power dissipation — 22 mw 


per gate 
-V„=-3v GND 

14 13 12 11 10 9 8 



V,=6v Clock Pulse 
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High-performance operational amplifiers 
Very low input and output offset characteristics 
High common-mode input capability 
Excellent temperature drift characteristics 
Master slice flexibility 

Standard TO-84 and TO-89 welded flat package 


Series 52 Operational / Differential Amplifiers 


i 


The Series 52 family of six operational/differential amplifiers is 
fabricated in monolithic semiconductor structures. These general- 
purpose circuits find wide application in military and industrial 
control systems, analog-to-digital converters, and analog computers. 

The circuit design of Series 52 permits a vast number of different 
linear circuit functions to be achieved by the addition of simple 
feedback networks. The very high gain and stable temperature 
characteristics greatly simplify circuit design and device interchange- 
ability. Although characterized using supply voltages of ±12 volts, 
they can be used with single-polarity supplies and with supplies as 
low as ±3 volts. They have very high common-mode rejection and 
common-mode input-voltage capability, making them particularly 
suitable for voltage comparators, integrators, and low-gain buffers. 

Master Slice Capability. Master slice variations from the standard 
amplifiers can be obtained quickly and economically simply by chang¬ 
ing the metal interconnection pattern deposited on the face of the bar. 
This capability provides design flexibility for a wide variety of cus¬ 
tomized circuits. Two different bars are used for Series 52. The 
bar used for SN521A, SN522A, SN523A, and SN524A contains two 
pnp and eight npn transistors which can also be used as diodes. 

The bar used for SN525A and SN526A features 10 npn and four 
pnp transistors. There are also 68 resistors totaling 300,000 ohms — 
making 82 component elements in all. Since the diffusion techniques 
create all transistors simultaneously in the single block of silicon 
material, transistor characteristics are closely matched over the full 
temperature range. Transistor pairs are closely spaced for improved 
differential-input voltage offsets and temperature-drift characteristics. 
Improved collector saturation resistance provides high output-current 
and high voltage capability. 


NPN TRANSISTOR PNP TRANSISTOR RESISTOR 



Quadruple-diffused planar structure used for Series 52 networks 


Typical response curve for Series 52 operational amplifiers 

80 
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SN522A 

Operational Amplifier with 
Emitter-follower Output 

The SN522A is an operational 
amplifier similar to the SN52iA, 
with the additional feature of an 
emitter-follower output for higher 
output current drive. Although this 
amplifier was originally designed 
to use three power supplies, stable 
operation is practical with two 
power supplies. 



TYPICAL CHARACTERISTICS 


Voltage gain 

1200 

Input impedance 

12 k Q 

Output impedance 

160 a 

D-c drift referred to input 

8 /iV/®C 

Output signal swing 

±3.7 V 

Common-mode rejection 

60 db 

Temperature range 

-55” to -i-125”C 



( 


I 


SN523A 

General-purpose Differential Amplifier 

The SN523A features both dif¬ 
ferential inputs and differential 
emitter-follower outputs, providing 
considerable design flexibility. The 
amplifier is designed with a resist¬ 
ance network in the emitters of the 
input stage, allowing gain to be 
adjusted over a wide range (40 to 
70 db) simply by shorting various 
lead combinations. Frequency re¬ 
sponse is typically dc to 150 kc. 





SN524A 

General-purpose Operational Amplifier 

The SN524A features an unusu¬ 
ally high input impedance, result¬ 
ing from the Darlington-type con¬ 
nection of the input transistors. It 
has a large dynamic output range 
providing an input common-mode 
voltage range of ±5 volts, which 
permits a high degree of flexibility 
in circuit design. Both SN523A and 
SN524A networks operate from 
+ 12-volt power supplies. 



TYPICAL CHARACTERISTICS 


Voltage gain 

1200 

Input impedance 

1 megohm 

Input offset voltage 

12 mv 

D-c drift referred to input 

20 /rV/“C 

Output signal swing, 
single ended 

±7.5 V 

Common-mode rejection 

55 db 

Temperature range 

-55” to -|-125”C 


-1-lZ V 



/ 


(Series 52 continued on next page) 
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(Series 52 continued ) 



SN525A TYPICAL CHARACTERISTICS 


High-performance 

Differential Amplifier 

Voltage gain (differential) 

50,000 

The SN525A is a high-perform- 

Input impedance 

100 k 0 

ance amplifier featuring an open- 
loop gain of 88 db, yet it is uncon- 

Input offset voltage 

1 mv 

ditionally stable when used with 
two external capacitors in the 

D-c drift referred to input 

5 /iV/®C 

frequency-response-shaping circuit. 

A feedback loop provides high 

Output signal swing, 
single-ended 

±9 V 

common-mode rejection. Both dif¬ 
ferential input and output terminals 

Common-mode rejection 

100 db 

are available. 

Temperature range 

-55“ to -f 125‘’C 



SN526A 

High-performance 
Operational Amplifier 

The SN526A incorporates a 
class-B output stage formed by a 
complementary pair of npn and 
pnp transistors. The circuit is cap¬ 
able of a 10-volt signal swing with 
a 600-ohm load. Output-current 
peak is 10 ma. Transistor pairs are 
close together, providing a maxi¬ 
mum differential input offset of 
6 mv over the temperature range. 


TYPICAL CHARACTERISTICS 


Voltage gain 

1200 

Input impedance 

2 megohm 

Input offset voltage 

3 mv 

D-c drift referred to input 

15 /iV/»C 

Output signal swing, 
single-ended 

±6 V 

(Rl = 600 S2) 

Common-mode rejection 

80 db 

Temperature range 

-55“ to -T125“C 



( 
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High-frequency linear integrated circuits 

High level of complexity — up to seven stages per bar 

Master Slice flexibility 

Very low distributed capacitance 

Transistor fj of over IGc. 

Standard TO-89 welded flat package 


( 


Series 55 High-frequency Amplifiers 


This line of linear integrated circuits consists of the SN5500 mag¬ 
netic-core sense amplifier and the SN5510 video differential amplifier. 
Featuring excellent high-frequency performance, low power dissipa¬ 
tion, and low over-all cost. Series 55 circuits have wide applications 
as sense amplifiers, level detectors, IF amplifiers, and video amplifiers. 

Series 55 amplifiers use transistors with f^ as high as 1.2 Gc under 
low-current and low-Vj,e conditions. Circuit frequency response from 
dc to 300 me is possible. The series 55 units can be operated with 
power-supply voltages of up to ±6 volts. 

The large number of elements on the two Master Slice bars makes 
possible the fabrication of very complex circuits. Customized varia¬ 
tions can be built economically simply by changing the metallic inter¬ 
connection patterns. The SN5510 Master Slice bar has available 12 
npn transistors and 70,000 ohms of resistance. The SN5500 Master 
Slice bar includes 23 npn transistors, 104,000 ohms of resistance, and 
diffused capacitance of 100 picofarads. 

Standard package for all Series 55 networks is the Vi" by Vs" 
TO-89 flat pack with 10 lateral leads. All external surfaces of the 
metal package are gold-plated. The lid is stitch-welded with 200 welds 
around the perimeter, hermetically sealing the package. 


NPN TRANSISTOR RESISTOR 

C E B 



N N-t N P N-l- 


Planar diffused double-epitaxial structure used for Series 55 networks 





SN5510 

Video Differential Amplifier 

The SN5510 video amplifier fea¬ 
tures flat frequency response and 
low phase-shift from dc to 40 me. 
Differential inputs are provided 
which can be direct-coupled to 
ground. The differential outputs 
permit the unit to be used as a 
high-frequency differential ampli¬ 
fier or as an operational amplifier. 
Typical output impedance is less 
than 35 ohms. 


TYPICAL CHARACTERISTICS 


Voltage gain, open- 


loop, single-ended 

40 db 

Linear output, 


single-ended 

4 V 

^ '^P-P 

Bandwidth, 3 db 

40 me 

Common-mode 


rejection 

60 db 

Input impedance 

3.5 k O 

Temperature range 

-55° to •+125°C 
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S Proved in Minuteman II guidance system 
M High reliability 
ft Wide range of circuits 

* Digital networks also available in Minuteman Series (page 18) 
H Applications include computer and control circuitry 
H Standard TO-84 welded flat package 



Minuteman Series Linear 


j Memory integrated 


Tl's Minuteman Series was designed to minimize the variety of cir¬ 
cuits required to fulfill the requirements of guidance and control sys¬ 
tems. For example, the gates, switches, general-purpose amplifiers, 
and demodulator choppers are used in several different applications 
in the Minuteman II missile. 

The circuits were designed by NAA’s Autonetics Division and trans¬ 
lated into integrated form by TI. These designs were so successful 
that integrated circuits perform more than 93.6 per cent of the elec¬ 
tronic functions required in the computer portion of the missile. 

This new Autonetics computer — which replaces a Minuteman system 
that set an industry standard for reliability — has two-and-one-half 
times the operational capacity of its predecessor ... yet is about 
half its weight and size, uses less than 50 per cent as many parts, 
and operates on about 60 per cent of the power. 

The complete Minuteman series is functionally compatible in the 
design of computer and control circuitry. 

The operational amplifiers have double-ended outputs, small offset 
voltages, and large common-mode rejection ratios. These linear net¬ 
works feature gains as high as 3000 with a 200-kc minimum cut-off 
frequency and 20-volt peak-to-peak differential output-signal swing. 


NPN TRANSISTOR RESISTOR 

C E B _ 



^ 1 . 

P-TYPE 1 

N N 

N P 


Diffused planar/epitaxial structure used for SN355A 


NPN TRANSISTOR RESISTOR 

B E C 







P-TYPE 






P 

N N P 


N 


Triple-diffused planar structure used for SN348A. SN350A, SN352A 


NPN TRANSISTOR PNP TRANSISTOR RESISTOR 

B E C C E B 



P N P NH- P N P N-t- P 

Quadruple-diffused planar structure used for SN342A, SN354A 


( 


Minuteman Series memory networks include the SN340A low-level 
switch, the SN342A read preamplifier and the SN348A matrix 
switch. Information regarding these circuits is included on page 26. 

Standard Package for all Minuteman Series networks is the TO-84 
14" by Vk" welded and hermetically sealed flat pack. 

Operating temperature range for Minuteman Series networks is 0° 
to -f 65°C. 


NPN TRANSISTOR RESISTOR 

C E B 



N N+ N P N-f 

Diffused planar, double-epitaxial structure used for SN340A 
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Circuits 





(Minuteman Series memory networks on next page) 
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Minuteman Series Memory Integrated Circuits 



SN340A 

Low-level Switch 


This is a dual switching device 
utilizing diode inputs coupled to 
common - collector npn output 
transistors. An input level of plus 
3.0 vdc causes the corresponding 
output to be in the conducting or 
“true” state; an input level of 0.35 
vdc causes the corresponding out¬ 
put to be in the non-conducting or 
“false” state. 


TYPICAL CHARACTERISTICS 


Output breakdown voltage 

2 V 

Input breakdown voltage 

7 V 

Output current 

1 ma 

"True state" input leakage current 

10 na 

“True state” output voltage 

5 mv 

A-c output impedance 

20 n 


\ 



SN342A 




< 

-9v 

Read Preamplifier TYPICAL CHARACTERISTICS 




-r 

. f 



The SN342A is a voltage amplifier Input breakdown voltage 

9 v 

' 







whose nominal gain can be varied 


” — L 





f 


by externally altering the value of Output breakdown voltage 

9 V 







-1-6.8 

an internal resistor with six taps. 


i 


RlJ 




A-c input impedance 

20 k n 







A-c voltage gain 

27 









(Rl = max.) 








Phase shift 

0.35 /isec 




: 




A c output impedance 

1800 












-1-9 V 
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Special Integrated-circuit Amplifiers 



SNX1303 

Thermal-feedback Video 
Amplifier 


The SNX1303 consists of a thermal- 
feedback element and video differ¬ 
ential amplifier. The video element 
uses direct-coupled stages in the 
signal path. The thermal feedback 
element acts as a regulator at low 
frequencies to maintain average 
output voltage constant and inde¬ 
pendent of d-c input or drift. Pack¬ 
aged in two TO-89 flat packs. 


TYPICAL CHARACTERISTICS 


Frequency response 

50 cps to 10 me 

Voltage gain, 


Midband 

48 db 

D-c 

16 db 

Input signal before overloading, 


Midband 

4 mv 

D-C 

150 mv 

Dynamic output swing, 


no load 

1'5 Vp.p 





( 


SNX1304 

Optoelectronic Pulse Amplifier 

The SNX1304 consists of a gal- 
lium-arsenide-junction light emit¬ 
ter that is optically coupled to an 
integrated silicon photodetector 
feedback-amplifier circuit. Applica¬ 
tions include transmission of a-c or 
d-c signals across computer sub¬ 
system interfaces where circulating 
currents prevent interconnection of 
subsystem grounds. Package is 10- 
lead TO-89. 


TYPICAL CHARACTERISTICS 


Forward input 
threshold current 

4 ma 

Forward input voltage 

1.2 V 

"Off” output voltage 

5v 

“On” output voltage 

0.2 V 

Rise time 

250 nsec 

Fall time 

350 nsec 



SN777 

Low-level Audio Amplifier 

The SN777 is a low-level audio 
amplifier suitable for industrial and 
commercial applications. Examples 
are as a hearing-aid amplifier or 
as a microphone preamplifier. It 
is designed to operate from a sup¬ 
ply voltage as low as 1.5 volts,, 
greatly facilitating miniature- 
equipment design. Package is 10- 
Icad TO-89. 



TYPICAL CHARACTERISTICS 

Frequency response (3db from 1 KC ref), 


Lower cut-off 

20 cps 

Upper cut-off 

10 kc 

Voltage gain at min volume attenuation 

72 db 

A-c signal swing across load. 


800 tt a-c, 100 Q d-c 

±2.5 V 

Power out 

0.75 mw 

Total harmonic distortion, 1 kc 

2.1% 



/ 
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Integrated^circuit Packaging 




All T1 networks are available in the standard 10-lead (TO-89) 
or 14-lead (TO-84) “flat-pack.” The thin, rectangular config¬ 
uration and lateral leads make this package suitable either for 
high-density equipment where size and weight are important or 
for mounted circuit-card assemblies where manufacturing cost 
and maintainability are major considerations. 

The package — proved in field use over a five-year period — 
is all-welded construction, with a hermetic glass-to-metal seal. 
Leads are gold-plated F-15’‘‘ alloy. The center-to-center lead 
spacing of 0.050 inches is a standard multiple of circuit-board 
interconnection spacings. 

All external surfaces are metallic and are electrically insu¬ 
lated from leads and circuit. If requested, an insulator will be 
affixed to the bottom of the package. Thermal resistance 
(junction-to-case) of the package is 0.146°C per milliwatt 
(constant case temperature). 

Other package configurations are available if required for 
your applications. These include the modified TO-5 type pack¬ 
age with eight leads (TO-78) and ten leads, and TTs new 
16-pin plug-in flat package. ( 

Mech-Pak carrier. For your convenience, T1 semiconductor net¬ 
works are available in the Mech-Pak carrier — at no additional 
charge. This exclusive plastic carrier simplifies handling and 
reduces costs of incoming inspection, testing, breadboarding, 
storage, and assembly. The carrier is particularly appropriate 
for mechanized assembly operations, and will withstand tem¬ 
peratures of 125°C for extended periods. 

Insulators. Where printed-circuit conductors pass under the 
package, insulators are available to prevent the metallic base 
of the package from shorting the conductors. Semiconductor 
networks can be ordered with high-temperature insulators per¬ 
manently attached to the bottom of the package, at no addi¬ 
tional charge. The insulator is 0.265 inches long, 0.140 inches 
wide and 0.0025 inches thick. 

Formed leads. For mounting convenience, semiconductor net¬ 
works can be ordered with formed leads, as shown at the right. 

If formed leads are not specifically ordered, units will be 
shipped with straight leads. 

New Plug-in Package. A new family of integrated-circuit pack¬ 
ages features plug-in pins on a 100-mil grid spacing, and is 
designed for high-volume industrial applications. 

The modular family of plug-in flat packs includes units with 
10, 16, 24, and 40 pins. The larger packages are designed to 
accommodate the more complex logic arrays that will be seen 
in coming months. First available is the 16-pin package, useful 
for today’s multi-function logic networks of up to six circuits. 
The package has two rows of sturdy pins out the bottom, with 
the rows spaced 200 mils apart. The ceramic-to-metal, hermet¬ 
ically sealed version has dimensions of 390 by 890 mils. A 
lower-cost version in the same configuration, using other mate¬ 
rials, will be available in the near future. A flange tab is pro¬ 
vided as a means of indexing. ^ 

The new packages are adaptable to low-cost assembly tech¬ 
niques, including high-volume manual or automatic insertion. 
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flow and wave soldering, and the use of less-expensive circuit 
boards with 100-mil grid spacings. 

Ordering instructions. For detailed electrical and mechanical 
specifications, see data sheets. Semiconductor networks may be 
ordered with Mech-Pak carrier, formed leads, insulators, or any 
combination thereof. Simply select the appropriate ordering 
suffix from the table below and place it after the standard 
part number. 

Example: To order SN510A with Mech-Pak carrier, formed 
leads and insulator, the network would be ordered as SN510A-5. 



Standard 

(No Mech-Pak Carrier) 

Mech-Pak Carrier 

Plug-in 

Package 

(Series 70, 
73,474,1580 
only) 

Lead 

length 

0.185 inch 

Not Applicable 

Formed 

leads 

No 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

Insulators 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

Ordering 

Suffix 

None 

(Standard) 

-6 

-7 

-1 

-2 

-3 

-4 

-5 

P 


*F-15 is the ASTM designation for a glass-sealing alloy con¬ 
taining nominally 29% nickel, 17% cobalt, and 53% iron. 


)®®@@ 

0.250 H 


Top views 

®®®®®®® 


End views 


SN 

XXX 


SN ^ 
X X X ^ 


- - 0.035 
-t - 0.013 


U.UI.< HK 0.012—M Kj^_0 250 J 

©@®®® ©®®®®®@ 



10-LEAD t 
PACKAGE 
TO-89 


14LEAD 

PACKAGE 

TO-84 


STRAIGHT 

LEADS 


FORMED 

LEADS 


10-lead networks in Series 51 and Series 53 use a different 
pin-numbering sequence. Refer to individual logic diagrams 
for position of lead 41. 




^ % 

- '-i J 


fl -^ 

• • • • 


4 - 

-^ 




• • 


• • • • 

• • 


• ■ • • 

• • 


• • • • 

• • 


• • • • 

8 • • 

INDEX 



CORNER 
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— 


Bottom views 

10 PINS 16 PINS 24 PINS 40 PINS 

Family of industrial plug-in packages. 16-pin package now available. 


fN73^3T"sN7350°"sN7360°^^^^ '"smSo products: SN7301, SN7302, SN7304, SN7311, 
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Accessory Equipment 



: SCWCeNMCTOi KTWU 

CASIO TISrSOMB 
mi siem 




Test Board. SN006A is for in¬ 
coming inspection and engineering 
breadboarding of networks in 
Mech-Pak carrier. Designed for 
extended use at IIS^C. Uses Am¬ 
phenol No. 143-015-01 printed- 
circuit connector or equivalent. 


Test Socket. SN008 is designed 
for inspection and engineering 
breadboarding of networks in 
Mech-Pak carrier. Also, it is a 
convenient test fixture. Designed 
for extended use at 125“C. 


Mech-Pak Connector. Spring- 
loaded connector permits plug-in 
operation of networks in Mech- 
Pak carrier. Suitable for testing, 
breadboarding, and production 
packaging. Contacts are gold-plat¬ 
ed beryllium copper. 



Parallel-gap Welder. New dynam¬ 
ically controlled welder is designed 
to weld ribbon leads of semi¬ 
conductor networks to selected 
printed-circuit materials ... re¬ 
ducing cost and improving relia¬ 
bility of network-to-PC-board 
connections. 



The 553 Dynamic Test System. 

Designed to meet the needs of incom¬ 
ing inspection, reliability assurance, 
final test and quality assurance for 
integrated circuits, logic molules, thin 
films, printed-circuit cards, and other 
complex circuit elements. 

The 553 system provides the capabil¬ 


ity for testing circuit elements under 
conditions simulating actual operating 
conditions. Testing of a wide variety 
of circuit elements under simulated 
operations is speedy and economical. 
Conducting both dynamic and d-c 
tests is possible in one operation with¬ 
out changing test sockets. 
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Reliability 


Summary of network reliability data 
accumulated during 1964. 


The tables summarize reliability information for semiconductor 
networks manufactured during 1964. Based on this information, 
the present failure-rate estimate is 0.016% per 1000 hours at 
55°C. This figure is the 60% upper confidence level (UCL) 
for one failure out of more than 12 million equivalent hours 
accrued on 1964 production. 

Several customer programs using TI networks under field 
operating conditions have reported reliability data totalling 
9,643,000 circuit hours. With two failures reported, the field- 
data failure rate is 0.021% per 1000 hours. Another customer 
program, including 30,000 TI networks, reports a mean-time-to- 
^ failure of 11,200,000 hours or a failure rate of 0.009% per 
1000 hours. 

Continued environmental testing demonstrates the ability of 
all semiconductor networks produced to substantially exceed 
the military requirements of MlL-S-19500. 

These data are only a small part of the total reliability infor¬ 
mation available. More than 33 million equivalent hours of 
circuit data have been accumulated on networks since early 
1961. All reliability data is for networks mounted in the 
standard !4" by Vs" flat package. 

In addition to reliability testing of the finished semiconductor 
networks, high reliability is assured by 100% processing of 
all semiconductor networks after final sealing through the 
following: 

■ Temperature Cycle: 

10 cycles minimum; -1-125° C to —55° C 

■ High-temperature Bake: 

48 hours minimum 

■ Gross-leak Test: 

Hot-liquid immersion 

■ Helium Leak Test: 

50 X lO’* cc/sec maximum 

■ Final 100% Electrical Test: 

at temperature extremes 

f ■ Centrifugal acceleration: 

^ 20,000 G in the Yj Plane 


Test 

Series 

Stress 

Level 

Number 
of Units 
on Test 

Number 
of Failures 

Longest 

Clock 

Hours 

Actual 

Test 

Hours 

Equivalent 
SS-C Test 
Hours 

Weekly- 

add-to 

125‘’C 

Operating 

358 

1 

5000 

632,000 

4,300,000 

Weekly- 

add-to 

150X 

Storage 

200 

0 

2000 

287,000 

2,290,000 

USAF 

Hi-Rel. 

125°C 

Storage 

48 

0 

5000 

240,000 

1,630,000 

USAF 

Hi-Rel. 

200X 

Storage 

44 

0 

5000 

220,000 

4,120,000 

TOTALS 


650 

1 


1,379,000 

12,340,000 



125°C 100”C 75°C SOT 25"C 


T. 

This chart enables you to determine a failure rate for 
the particular temperature and confidence level appro¬ 
priate to your own applications. 
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T! World- wide Sales Offices 


staffed by the world's leading engineers 
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3313 Memorial Parkway, S.W. 
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881-4061 
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279-5531 


CALIFORNIA 

1800 North Argyle 
Hollywood 28, California 
466-7251 
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Inglewood, California 
673-3943 

230 California Ave. 
Palo Alto, California 
DA 6-6770 

4185 Adams Ave. 

San Diego, California 
284-1181, 2, 3 

2215 N. Broadway 
Santa Ana, California 
Kl 7-6506 


FLORIDA 

618 East South St. 
Orlando, Florida 
GA 2-9894 


ILLINOIS 

Suite 205, Executive Towers 
5901 No. Cicero Ave. 
Chicago, Illinois 
286-1000 


IOWA 

Suite 324 Higley Bldg. 118 3rd Ave., S.E. 
Cedar Rapids, Iowa 
365-8607 


MASSACHUSETO 

33 Washington Street 
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CE 7-9750 


MICHIGAN 
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Southfield, Michigan 
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Griggs-MIdway Bldg. 
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St. Paul, Minnesota 
Ml 6-2755 
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U S. Highway # 22 
P.O. Box 366 
Union, New Jersey 
687-7200 
MU 2-7951 


NEW YORK 

P. 0. Box 87, 2209 E. Main 
Endicott, New York 
ST 5-9987 

600 Old Country Rd. 

Garden City 
Long Island, New York 
PI 2-1515 

131 Fulton Ave., Apt. J2 
Poughkeepsie, New York 
GR 1-6095 

21 Prince St. 
Rochester, New York 
CH 4-8090 

501 East Fayette Street 
Syracuse, New York 
GR 6-4031 


OHIO 

22035 Chagrin 
Cleveland, Ohio 
751-2600 

Suite 205, Paul Welch Bldg. 
3300 South Dixie Dr. 
Dayton, Ohio 
AX 8-7513 


PENNSYLVANIA 

1015 Barclay Bldg. 

One Belmont Ave. 

Bala Cynwyd, Pennsylvania 
TE 9-6380 


TEXAS 

SRO Dept. — P.O. Box 5012 
Dallas 22, Texas 
AD 5-2381 

3334 Richmond Ave. 
Houston, Texas 
JA 6-3268 


WASHINGTON 

700-108 Ave. N.E. 
Suite 102 

Bellevue, Washington 
GL 4-0607 


WASHINGTON, D.C. 

1875 Connecticut Ave,, N.W. 
AD 4-9320 


EUROPE 

Texas Instruments Limited 
Manton Lane 
Bedford, England 


Texas Instruments France S.A. 
Boite Postale 5 

Villeneuve-Loubet (A.M.), France 


II rue de Madrid 
Paris 8. France 


Texas Instruments Holland N.V. 
Weverstraat 8 
Almelo, The Netherlands 


Texas Instruments Italia S.p.A. 
Via Pirelli 29 
Milan, Italy 


Texas Instruments International Ltd. 
7 rue Versonnex 
Geneva, Switzerland 


Texas Instruments Sweden A. B. 
Bodalsvagen 9 
Lidingo 7, Sweden 


Texas Instruments Deutschland G.m.b.H. 
4432 Gronau/Westf 
Ochtruperstr. 87b 
Postfach 219 
West Germany 


Texas Instruments Deutschland G.m.b.H. 
7000 Stuttgart 
Kriegerstr. 17 
West Germany 


CANADA 


1364 Islington Ave., N. 
Elmhurst Plaza 
Rexdale, Ontario 
RO 6-6429 


AUSTRALIA 

Oldham Road 
Elizabeth, South Australia 



Texas Instruments 

INCORPORATED 

13500 N. CENTRAL EXPRESSWAY 
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Texas Instruments reserves the right to make changes at any time in 
order to improve design and to supply the best products possible. 


Products included in this bulletin are manufactured under one or more 
U. S. Patents: 3,072,832; 3,115,581; 3,138,721; 3,138,743; 3,138,744; 3, 


? of the following 
,138.747 
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